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In the title compound, [CoRu(C 17 H 14 P) 2 ClH(C 18 H 15 P)(CO)]- 
PF 6 -2CH 2 C1 2 , the Ru 11 atom is coordinated by three P atoms 
from a chelating l,l'-bis(diphenylphosphanyl)cobaltocenium 
ligand and a triphenylphosphine ligand, one CO ligand, one Cl 
atom and one H atom in a distorted octahedral geometry. In 
the cobaltocenium unit, the two cyclopentadienyl rings are 
almost parallel, making a dihedral angle of 1.2 (3)°. The F 
atoms of the hexafluoridophosphate anion are disordered over 
two sets of sites, with an occupancy ratio of 0.849 (11): 
0.151 (11). Intramolecular C— H- • Cl hydrogen bonds occur 
in the complex cation. The complex cations, hexa- 
fluoridophosphate anions and dichloromethane solvent mol- 
ecules are linked by intermolecular C— H- ■ -F hydrogen 
bonds. 

Related literature 

For a related structure, see: Santos et al. (1994). 




PF 6 " -2CH 2 CI 2 



Experimental 

Crystal data 

[CoRu(C 17 H 14 P) 2 ClH(C 18 H 15 P)- 

(CO)]PF 6 -2CH 2 Cl 2 
M r = 1300.06 
Orthorhombic, Pndl^ 
a = 22.5676 (19) A 
b = 22.0330 (18) A 
c = 11.0614 (9) A 

Data collection 

Bruker APEX CCD diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T*&, = 0.755, T max = 0.826 

Refinement 

R[F 2 > 2a(F 2 )} = 0.048 
wR(F 2 ) = 0.113 
S = 1.01 

13058 reflections 
687 parameters 
21 restraints 



Table 1 

Selected bond lengths (A). 



V = 5500.1 (8) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.00 mm~' 
T = 292 K 

0.30 x 0.30 x 0.20 mm 



63147 measured reflections 
13058 independent reflections 
11469 reflections with / > 2o-(/) 
R iM = 0.065 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Aytw = 0.77 e A~ 3 

Apmin = -0.37 e A~ 3 

Absolute structure: Flack (1983), 
6103 Friedel pairs 

Flack parameter: -0.002 (16) 



Rul-Pl 
Rul-P2 
Rul-P3 



2.4827 (10) 
2.3340 (10) 
2.3768 (10) 



Rul-Cll 

Rul-HL4 

Rul-C35 



2.4736 (11) 
1.80 (3) 
1.877 (6) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


C3-H3- ■ F2' 


0.93 


2.35 


3.230 (9) 


157 


C7-H7- ■ F3' 


0.93 


2.51 


3.383 (8) 


156 


C16-H16-C11 


0.93 


2.57 


3.414 (5) 


151 


C37-H37- ■ Cll 


0.93 


2.77 


3.584 (4) 


147 


C46-H46- ■ F2" 


0.93 


2.54 


3.219 (10) 


130 


C55-H55^-F3 Hi 


0.97 


2.42 


3.140 (12) 


131 


Symmetry codes: (i) — x 


+ l,-y,z-h 


(ii)* + i -y + i 


z; (iii) -x + 


l,-y,t + i 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The author acknowledges financial support from the 
National Natural Science Foundation of China (grant No. 
21002086). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2477). 
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[1,1'- 



Bis(diphenylphosphanyl)cobaltocenium]carbonylchloridohydrido(triphenylphosphane)ruthenium(II) 
hexafluoridophosphate dichloromethane disolvate 



The overall geometry of the title compound (Fig. 1) is similar to that of [Ru(CO)HCl(PPh3)(dppf)] [dppf = 1,1'- 
bis(diphenylphosphanyl)ferrocene] (Santos et al, 1994). The distances of Ru— P [2.3340 (10) and 2.4827 (10) A] (Table 1) 
are slightly shorter than those found in the dppf analogue [2.392 (4) and 2.518 (4) A], The PI — Rul — P2 chelate angle of 
105.47 (3)° in the title compound is larger than that in the dppf analogue [102.2 (1)°]. The cyclopentadienyl (Cp) rings are 
symmetrically disposed about the Co atom and the dihedral angle between the two Cp rings is 1 .2 (3)° [3 . 1 (5)° in the dppf 
analogue]. The complex cations, hexafluoridophosphate anions and dichloromethane molecules are linked by intermolecu- 
lar C — H - F hydrogen bonds (Table 2), as shown in Fig. 2. 



A mixture of l,l'-bis(diphenylphosphanyl)cobaltocenium hexafluoridophosphate (0.562 g, 0.8 mmol) and 
RuHCl(CO)(PPh 3 ) 3 (0.761 g, 0.8 mmol) was refluxed in CH 2 C1 2 (30 ml) for 3 h. The solution was evaporated and the 
residue was chromatographed on alumina by elution with CH2CI2, giving the the title compound as a red solid (yield: 0.724, 
82%). Crystals suitable for data collection were obtained by slow evaporation from a dichloromethane and hexane solution 
at room temperature. 



H atoms bound to C atoms were placed in geometrically idealized positions and refined as riding atoms, with C — H = 0.93 
(CH) and 0.97 (CH 2 ) A and with t/ iso (H) = 1.2£/ eq (C). H atom bound to Ru atom was located from a difference Fourier 
map and refined isotropically. F atoms of the PFg anion are disordered over two sets of positions, with an occupancy ratio 
of 0.849 (11):0.151 (11). The P — F distances were refined by using DFIX command. 
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Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound with 30% probability displacement el- 
lipsoids. 
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Fig. 2. Crystal packing of the title compound. Dashed lines denote hydrogen bonds. 



[1,1 '-Bis(diphenylphosphanyl)cobaltocenium]carbonylchloridohydrido (triphenylphosphane)ruthenium(ll) hexa- 
fluoridophosphate dichloromethane disolvate 



Crystal data 

[CoRu(C 17 H 14 P) 2 C1H(C, 8 H , 5 P)(CO)]PF 6 -: 

M,.= 1300.06 

Orthorhombic, Pna2\ 

Hall symbol: P 2c -2n 

a = 22.5676 (19) A 

b = 22.0330 (18) A 

c= 11.0614 (9) A 

V= 5500.1 (8) A 3 
Z=4 



2 ^(000) = 2624 
D x = 1.570 MgrrT 3 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 6748 reflections 
6 = 2.3-26.5° 

|i= 1.00 mm -1 
T=292K 
Block, red 

0.30 x 0.30 x 0.20 mm 



Data collection 



Bruker APEX CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.755, J max = 0.826 
63147 measured reflections 



13058 independent reflections 

1 1469 reflections with / > 2a(I) 
R int = 0.065 

Qmax = 28.0°, 6 m j n =1.3° 

h = -29-^29 

k = -28->29 
/ = -14-»14 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 2a{F 2 )] = 0.048 

wR(F 2 ) = 0.113 
S= 1.01 

13058 reflections 
687 parameters 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[0 2 CF O 2 ) + (0.0706P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/s) max = 0.003 

Ap m ax = 0.77eA~ 3 

Ap m i„ = -0.37eA~ 3 
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21 restraints 

Primary atom site location: structure-invariant direct 
methods 



Absolute structure: Flack (1983), 6103 Friedel pairs 
Flack parameter: -0.002 (16) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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1 TA & ( 1 1 \ 

1ZU.00 (13) 


P/i o pi Dnl 
C4o — r3 — Kill 


1 1 A AC / I T\ 

1 IU.Uj (13) 


TTC D 1 T7 1 

r j — r4 — r 1 


OO A 

55.4 (J) 


T7y1 » D/1 T71> 

r4 — r4 — r3 


OA 0 ^C\ 

yu.z (j ) 


TTC D/1 T7 A 

r j — r4 — r 4 


1 "7/1 A /C\ 

i /4.y (j) 


T71 D/1 T7 A 

r 1 — r4 — r4 


A/i T (C\ 

yo. / (o) 


r4 — r4 — rO 


QQ 1 ( 1 /1\ 

yy.i (14) 


T71 1 D/l TT£' 

r 3 — r 4 — r 0 


AC /I \ 

95 (3) 


r4 — r4 — r j 


1 *7 1 C ( 1 1\ 

1/1.0 (13) 


C"2' ~DA DC 

r 3 — r 4 — r j 


OQ *7 ( Z.\ 

m.i (5) 


17/. 1 D/l FCI 

r 0 — r 4 — r j 


OQ 1 (£\ 

&y.3 (0) 


T7/1 » I") 1 ET i i 

r4 — r4 — r 1 


OA *7 /C\ 

89.7 (5) 


fi i n 1 I? 1 1 
r3 — r4 — r 1 


111 (3) 


ro — r4 — r 1 


A1 /"1 /i\ 

y3.o (io) 


TTC D 1 ET 1 1 

r j — r 4 — r 1 


OA ") /C\ 

oy.z (j) 


r j — r4 — r Z 


OA O //1\ 

oy.o (4) 


T71 D/l T!1 

r 1 — r h — r Z 


Q1 O 

y i .u ( j) 


T7/1 D/l ET 1 

r4 — r4 — rZ 


OA A (1 \ 

oy.y (3) 


T7/I' D/l T7T 

r4 — r4 — rZ 


00 (^\ 

oo (Z) 


T71 1 D/l TTT 

r 3 — r 4 — r Z 


OT /"1\ 

82 (3) 


T7£' D/l T7T 

rO — r4 — rZ 


1 1 LA (ly) 


T7C1 D/l TTT 

r j — r 4 — r Z 


63.5 (19) 


IT 1 ' D/l T7T 

r 1 — r4 — rZ 


on i //;\ 
69.3 (o) 


r j — r4 — r 3 


9U.Z (4) 


T71 D/l T7T 

f 1 — F4 — f3 


178.6 (5) 


F4— P4— F3 


84.7 (4) 


F2— P4— F3 


89.4 (5) 


F5— P4— F6 


93.1 (4) 


Fl— P4— F6 


89.5 (3) 


F4— P4— F6 


87.1 (4) 



pi/ ptc i nc 
CZO — CZj — riZj 


1 in i 
12U.2 


PO /I / • "> C I I -> C 

CZ4 — CZj — riZj 


12U.2 


nr /•-)/' PT7 

CZj — CZO — CZ / 


12U.3 (5) 


POC /•">/: in/, 

CZj — CZO — rlZO 


119.9 


PT7 /"•">/; 1 it/ 

CZ / — CZO — rlZO 


1 1 n n 
119.9 


/•->/; PT7 no 

CZO — CZ / — CZo 


1 1 n a f £\ 
119.4 (0) 


/•-)/: PT7 un 

CZO — CZ / — riZ / 


1 in i 
12U.3 


POO PT7 1 1") "7 

CZo — CZ / — riZ / 


1 in i 
12U.3 


POI poo PT7 

CZ3 — CZo — CZ / 


1 in i f£\ 
12U.2 (0) 


poi no i no 
CZ3 — CZo — riZo 


1 1 n n 
119.9 


pn pto i no 
CZ / — CZo — riZo 


1 1 n n 
119.9 


pia pin pi/i 
C3U — CZy — C34 


1 1 O A ( A\ 

116.4 (4) 


pm pin do 

C3U — czy — rZ 


111 O /1\ 

121.6 (i) 


/~i 1 /l p^n r>"> 

C34 — CZy — rZ 


i 1 n i 
119./ (3) 


p^n pta pt 1 
Czy — C3U — C3 1 


1 in a i a \ 
1 10 A (4) 


Pin pi a inn 

CZy — C3U — ri3U 


11(1 o 
119.6 


pi i pia inn 
C31 — C3U — ri3U 


1 19.6 


piO p-> 1 p -> p, 

C3Z — C31 — C3U 


i in i fz\ 
llV.l (D) 


pn pi i i_i o i 
C3Z — C3 1 — rl3 1 


1 19.9 


Pip, pll OO 1 

C3U — C3 1 — ri3 1 


1 1 n n 
119.9 


pi i pn pn 
C33 — C3Z — C3 1 


1 in i 
12U.2 (5) 


pi i pn un 
C33 — C3Z — ri3Z 


1 1 n n 
119.9 


pi i pn 1 1 1 1 
C31 — C3Z — ri3Z 


1 1 n n 
119.9 


POO pi i PQ/l 

C3Z — C33 — C34 


1 in £. i z\ 
12U.D (5) 


pii pi i i in 
C3Z — C33 — ri33 


1 1 n "7 
119./ 


pi /i pn nn 
C34 — C 3 3 — ri 3 3 


1 1 n "7 
119./ 


P11 p i /i pm 
C33 — C34 — CZy 


1 in i i £\ 
12U.3 (5) 


pi i pi/i iii 1 
C33 — C34 — ri34 


1 1 n n 
119.9 


Pin pi /i ifi i 
CZy — C34 — ri34 


1 1 n n 
119.9 


p. i pi e ry,, 1 

Ul — C3j — Kul 


1 "7"7 n 1 A \ 

1 / / .U (4) 


pn pi/ p/i 1 
C3 / — C30 — C41 


1 1 O A ( A\ 

116.4 (4) 


pn pi/ ni 
C3 / — C3o — r3 


i i n a 
119.4 (i) 


p /I 1 pi/ T>1 

C4 1 — C 3 0 — r 3 


111 i n\ 
122.2 (i) 


pi/ pn pio 
C30 — C3 / — C3o 


111 n i a \ 
121.U (4) 


/ • i /: pn i in 
C30 — C3 / — ri3 / 


1 1 n £ 
1 19.5 


pio pn on 
C3o — C3 / — ri3 / 


1 1 n £ 
119.5 


Pin pio pn 
C3y — C3o — C3 / 


linn i a\ 
119.9 (4) 


pin pio uio 
C3y — C3o — rl3o 


1 in 1 
12U.1 


pi -7 pio | no 

C3 / — C3o — ri3o 


1 in 1 
12U.1 


p/in pin pio 
C4U — C3y — C3o 


1 in i {a \ 
12U.3 (4) 


P/i p piq Tiin 
C4U — C3y — ti3y 


1 19.9 


pio pm um 
C3o — C3y — ri3y 


1 1 n n 
119.9 


Pin p /i a P/i 1 
C3y — C4U — C4 1 


1 in 1 (a \ 
12U.1 (4) 


pin P/1A TT/1A 

C39 — C40 — H40 


119.9 


C41— C40— H40 


119.9 


C36— C41— C40 


120.2 (4) 


C36— C41— H41 


119.9 


C40— C41— H41 


119.9 


C43— C42— C47 


118.1 (4) 
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m r> 1 tt/c 
rZ — r4 — ro 


1 "7*7 A (A \ 
1 / / .U (4) 


tti r>/i ttz: 
r 3 — r4 — r o 


nn t /ta 
VU.Z (3) 


PC ni p^ 

Cj — CI — Cz 


1U/. / (o) 


C J — C 1 CO 1 


/TQ Q /Q\ 
OV.O (3 J 


n n p~ i 
Cz — CI — Col 


ov.Z (3) 


PC pi TT 1 

CD — CI — HI 


1 it. 1 
IZo.l 


n n TT i 
CZ — CI — rll 


1 T/i 1 

IZo.l 


P^ 1 P 1 I I 1 

COl — CI — rll 


1 1/i C 

IZo.J 


pi pi 

C J — Cz — C 1 


1 no c /c\ 
lUo.J (J) 


pi n p „ i 
C3 — CZ — CO 1 


*7A 1 //lA 
/U.Z (4) 


p i po p„i 
CI — Cz — Col 


OV.J (3) 


pi n no 
C3 — CZ — HZ 


IZj.o 


p i pi no 

CI — Cz — HZ 


IZj.o 


p „ i po [ n 
Co 1 — Cz — HZ 


IZo.l 


pi pi p /i 
Cz — C3 — C4 


1 no o /c\ 
lUo.O (J) 


pi PQ P~1 

Cz — C3 — Co 1 


by. 1 (3) 


P/1 pQ P~1 

C4 — C3 — Co 1 


OV.y (3) 


PI PI TJI 

Cz — C3 — 113 


IZj.o 


P/1 PQ TJQ 

C4 — C3 — 113 


IZj.o 


p„ 1 pQ TJQ 

Col — C3 — 113 


1 T£ /I 

1Z0.4 


PQ p A PC 

C3 — C4 — Cj 


1 n*7 n /c\ 
1U /.y (J) 


PQ P/1 p„ 1 

C3 — C4 — CO 1 


oy. j (3 ) 


PC p/1 p„ 1 

CD — C4 — CO 1 


/TQ Q /Q\ 

oy.3 (3 j 


PQ p A II A 

C3 — C4 — 114 


1 1 /; n 
IZo.U 


PC P/1 I I 1 

CD — C4 — 114 


1 i/; n 
IZo.U 


p„i p/i i i i 
CO 1 — C4 — 114 


IZo.o 


P 1 PC P/1 

CI — Cj — C4 


1 f\n 1 //i \ 
1U/.1 (4) 


p 1 pc n i 
CI — Cj — r 1 


n/; -7 //i \ 
IZO. / (4) 


P/i pc r> 1 
C4 — C J — r 1 


n/; i //i \ 
Lib. I (4) 


pi pc P~1 

CI — Cj — Col 


oy.3 [A) 


P/1 PC p„ 1 

C4 — C J — CO 1 


oy.4 (3) 


n i pc p „ i 
rl — Cj — Col 


IZj.y (Z) 


p*7 p/^ pm 
C / — Co — C 1 U 


1 n*7 n /c\ 
1U /.V (J) 


P*7 P£ p„ 1 

C / — Co — Co 1 


/^n -7 /q\ 
oy. / (3) 


pi A p/T p _ 1 

C1U — Co — Col 


00. y (3) 


p-7 p/T TT/T 

C / — Co — Ho 


1 T/i A 

IZo.U 


p 1 Pi p/T TT/r 

C1U — Co — Ho 


1 T/i n 
IZo.U 


P„ i p/r i i r 

Col — Co — Ho 


izo.y 


/ • /" p-7 pQ 

Co — C / — Co 


1 nn i f a\ 
lUy.3 (4) 


P£ p-7 P~1 

Co — C / — Co 1 


*7n T /TA 

/U.Z (3) 


PQ p-7 P~1 

Co — C / — Co 1 


^n i (i \ 
IK). 1 (3) 


{ • A P"7 I I "7 

Co — C / — H / 


1 1 C /I 

IZj.4 


PS CI H7 

v. o v / 1 1 / 




Col C7 H7 


125.8 


C7— C8— C9 


107.4 (5) 


C7— C8— Col 


69.7 (3) 


C9— C8— Col 


68.4 (3) 


C7— C8— H8 


126.3 


C35— Rul— PI— C5 


74.3 (2) 



p a q p/n m 
C43 — C4Z — r3 


1 1 Q 1 

115.2 (3) 


P/1 -7 P/IT TJO 

C4 / — C4Z — r3 


IZi.D (4) 


P/1/1 P/1 1 P/n 

C44 — C43 — C4Z 


121.4 (4) 


P/1/1 p /] Q Il/H 

C44 — C43 — H43 


ny.i 


P/1T p /I Q T-J/n 

C4Z — C 4 3 — H4 3 




P/1C P/1/1 P/1 1 

C4j — C44 — C43 


iiy.4 (0) 


P/1 C p/1/1 IT /I /I 

C4j — C44 — H44 


1 in i 
12U.3 


P/1 1 P/1/1 T T /I /I 

C43 — C44 — H44 


1 in i 
12U.3 


P/1/1 P/1C p /i /; 

C44 — C4j — C4o 


121.1 P) 


P/1 A P/1 C I T 1 C 

C44 — C4j — H4j 


1 1 o ^ 
1 ly.j 


P/1 /i P/1 C I T 1 C 

C4o — C4j — H4j 




P/1C p /i /: p/n 

C4j — C4o — C4 / 


121.U (D) 


P/1C P /I /: TT/I/T 

C4j — C4o — H4o 


11(1 c 

i iy.5 


P/1*7 P /I /: TT/I/T 

C4 / — C4o — H4o 


ny.5 


P/1/i p /I -7 P/1T 

C4o — C4 / — C4Z 


ny.i (6) 


P/1/; P/1*7 TT/1 -7 

C4o — C4 / — H4 / 


1 on c 
12U.5 


P/1T P/1*7 TT/1 "7 

C4Z — C4 / — H4 / 


1 in £ 
12U.5 


PCI P/IO pi /I o 

Cj3 — C4o — C4y 


1 in f 
116.3 (4) 


PCI P/IO Til 

Cj3 — C4o — rj 


12U.1 (4) 


p/in P/io r>"5 
C4y — C4o — r3 


121.3 (3) 


p c/\ p/in P/io 
CjU — C4y — C4o 


1 in o 
12U.S (3) 


pen p/in TT/iQ 
CjU — C4y — H4y 


1 1 o c 

iiy.o 


p/io P/in tt/1 n 
C4o — C4y — H4y 


i in £ 

iiy.o 


pci pen p a n 
CjI — CjU — C4y 


1 in c i z\ 
12U.S (S) 


p C 1 pen 1 1 cn 
CjI — CjU — HjU 


1 1 fl 0 

i iy.6 


p/in pen 1 1 ci\ 
C4y — CjU — HjU 


lino 

ny.6 


pirn p c 1 PCI 

CjU — CjI — Cjz 


lino t z\ 
iiy.6 (D) 


pen pci i ic i 
CjU — C J 1 — H J 1 


1 in 1 
12U.1 


PCI PC1 1 ir 1 

Cjz — C J 1 — H j 1 


1 in 1 
12U.1 


PC1 PCI PCI 

CjI — Cjz — Cj3 


1 in i fz\ 
12U.2 {jf 


PC1 PCI I I c -> 

CjI — Cjz — HjZ 


1 1 n n 

i iy.y 


PCI PC> I I C -> 

Cj3 — Cjz — HjZ 


1 1 n n 

ny.y 


P/IO PCI pci 

C4o — Cj3 — Cjz 


1 in i /c\ 
12U.2 (D) 


p/io pci rrci 
C4o — Cj3 — Hj3 


1 1 n n 

ny.y 


PCI PCI I ICJ 

Cjz — Cj3 — Hj3 


1 1 n n 

ny.y 


P11 PC/1 pi o 

C13 — Cj4 — ClZ 


1 1 1 /C 
112.0 (D) 


piQ PC/1 T-JC/1 A 

C13 — Cj4 — Hj4A 


1 no 1 

iuy.i 


PIO PC/1 I I C 1 A 

ClZ — Cj4 — Hj4A 


1 nn 1 

iuy.i 


pi -) PC/1 TIC 1 I) 

C13 — Cj4 — HMB 


1 nn 1 

iuy.i 


PIO PC/1 ITC 1 T) 

ClZ — Cj4 — HMB 


1 nn 1 

iuy.i 


rrc/i a pc/i itc a o 
Hj4A — Cj4 — HJ4r> 


1 ni o 
iU/.6 


C15— C55— C14 


114.9 (5) 


C15— C55— H55A 


108.5 


C14 C55 H55A 


108.5 


C15— C55— H55B 


108.5 


C14— C55— H55B 


108.5 


H55A— C55— H55B 


107.5 


C6— C7— C8— C9 


1.4 (6) 
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DO D,,1 r> 1 PC 

r Z — Ku 1 — r 1 — CD 


— 1 /.02 (1 /) 


p 1 pn PO PA 

Col — C / — Co — cv 


e o o {i \ 
— Do.Z (3) 


DI Dni T") 1 PC 

r3 — Kill — r 1 — CD 


106.5 / (I 1) 


P/i P*7 PO P„1 

Co — C / — Co — CO 1 


en c (a \ 
Dy.O (4) 


pi 1 Dn 1 n i re 
Cll — Kul — r 1 — CD 


— luJ.Dy (i /) 


PA p„ 1 po p-7 

Cy — Co 1 — Co — C / 


1 1 n i /e\ 

— ny.3 {J) 


r^i ^ D,,| D1 /"Ml 

C3D — Kill — rl — CI 1 


i £i o ("t\ 
— 103.6 (2) 


P 1 pi p„1 po p-7 

C 1 U — CO 1 — Co — c / 


q i e si\ 
— ol.D (3 ) 


no Dn 1 n i n i 
r Z — Ku 1 — r 1 — C 1 1 


1 A/i ic 
104.35 (lo) 


p-> P„1 PO P-7 

Cz — Co 1 — Co — C / 


/in /i /e\ 
oU.O {J) 


DI D„1 D1 /"Ml 

rj — Kll 1 — r 1 — C 1 1 


£A 1 "7 ^ 1 £\ 

oy.i / (loj 


( • 1 p„1 po p-7 

C3 — CO 1 — Co — C / 


n/i /i fA\ 
yo.o (4J 


/"i 1 Di. 1 T>1 z" 1 1 1 
CI 1 — Kll 1 — r 1 — C 1 1 


16.35 (10) 


( p„i po p-7 

CO — CO 1 — Co — C / 


1/i Q f1\ 

— 3o.y {3 ) 


s c Dn 1 n i p 1 -7 
C3D — Kul — r 1 — CI / 


Art n / 1 o\ 
— 4U. 22 (16) 


pe p^i po p*7 
CD — CO 1 — Co — C / 


1 "7*7 C 

1 / f.J (3) 


r>o D,,i r> i nn 
rz — Kul — rl — CI / 


— 132. 1U (14) 


p A P„1 PO P*7 

C4 — Co 1 — Co — C / 


1 /in n /i\ 
14U.U (3) 


t>i Dni di rn 
r3 — Kul — rl — CI / 


34.36 (14) 


p 1 A p „ 1 po pri 

c i u — Co i — Co — cy 


1*7 0 f1\ 

3 /.o (3 ) 


pi i o , , i n i rn 
Cll — Kul — rl — CI / 


1/11 m /i/l\ 
141. y3 (14) 


PO P„1 PO pn 

Cz — Co i — Co — cy 


1 *7n n ( A\ 
1 /y.y (4) 


pit Dni r>"> nn 
C3 D — Ku 1 — r Z — CzV 


136.13 (16) 


p-7 p „ i po p pi 

c / — Co i — Co — cy 


1 1 n i /e\ 
liy.3 (D) 


di Dni r>"> nn 
r 3 — Ku 1 — rz — CzV 


i/i /i r\ f i 
34. 4U (1 /) 


PI P„1 PO PA 

C3 — Co i — Co — cy 


1 A A 1 /1\ 

— 144.1 (3) 


pi i d,,i no pm 
CI 1 — Ku 1 — r Z — Cz y 


-J /.ol (14) 


P/i p „ 1 PO p A 

Co — Co i — Co — cy 


OO A /1\ 

0Z.4 (3) 


r> 1 Dn 1 DO nn 

r 1 — Ku 1 — rz — CzV 


in 11 /"1/1\ 
^132.1 1 (14) 


pe p^i po pa 

c j — Co i — Co — cy 


/ii O fA\ 

-o3.Z (4) 


pit Dni r>"> n a 
C3 D — Ku 1 — r Z — C 1 U 


— 1U5./ (2) 


p a p„ i PO p A 

C4 — Co i — Co — cy 


1 nn h (i \ 
-1UU. / \5) 


DI Dni T")0 pi A 

r 3 — Ku 1 — rz — C 1 U 


ifft c /I / 1 "7\ 

1DU.S4 (1 /) 


p-7 po pn pi a 

c / — Co — cy — c i u 


i i //i\ 

-1.1 (6) 


pi 1 D n 1 DO pi A 

Cll — Kul — rz — C1U 


"70 1 1 /1 T\ 

/6.33 (1 /) 


p^i po pn pi a 

Co i — Co — cy — c i u 


/in 1 /i\ 
— OU.l (3) 


n 1 Dn 1 Til pi A 

r 1 — Ku 1 — r Z — C 1 U 


1 c a/: t ^ n\ 
-15. VO (1 /) 


p-7 PQ PA P„ 1 

c / — Co — cy — Co i 


en n ( a\ 
Dy.U (4) 


Pie Dn1 T")"> POI 

C3 D — Ku 1 — r Z — Cz3 


16.6 (2) 


p-7 P„1 PA PI A 

c / — Co i — cy — c i u 


O 1 1 /1\ 

o 1 . / \p) 


DI Dni O") PT3 

r3 — Kul — rz — Cz3 


0/1 AO ( 1 A\ 

— 64. yy (iy) 


( • i p„ i pa p 1 n 

c i — Co i — cy — c i u 


/io n ( a \ 

— oz.y (4 ) 


/"i 1 Dni ni 
CI 1 — KU 1 — r z — Cz 3 


1 C7 1A ^1 ~1\ 
ID 1.2V (1 /) 


( • 1 p„i pn P 1 A 

C3 — Co i — cy — c i u 


i nn 1 (i\ 
177.1 (3) 


D 1 Dn1 DO Ptl 

r 1 — Ku 1 — rz — Cz3 


1 AO Cft /I T\ 

1U6.5U (1 /) 


P/i p„ 1 PA PI A 

Co — Co i — cy — c i u 


1 O /i (1 \ 

3o.o (3) 


Pie Dn1 DI P /I O 

C3 D — Kul — r3 — C4z 


—0.2 (2) 


po p^i pn pi a 

c o — Co i — cy — c i u 


1 i o n f a\ 
llo.y (4) 


DO Dn 1 DI P/i o 

r z — KU 1 — r 3 — C4z 


A£ OA ^ 1 0\ 

yo.sy (is) 


p ^ p^.1 pn pin 

CD — Co i — cy — c i u 


1 nn o fi\ 
— 1UU.0 (3 ) 


pil i Dn 1 DI /~M 0 

Cll — Kul — r3 — C4z 


106.0 / (1 /) 


P/i p n i pq pin 

C4 — co i — cy — c i u 


— 14D.4 (z J 


D1 Dn1 DI P/IO 

r 1 — Ku 1 — r 3 — C4z 


A/i A 1 /I 

— yo.4i (i /) 


pi a p^-,1 pn pq 

c i u — Co i — cy — Co 


1 1 o n //i \ 
— 1 lo.y (4) 


p-> c Dn1 DI p "} g: 

C3 D — Kul — r3 — C3o 


IK (1 /"1\ 

ii j. y (2) 


p-7 p „ i pn po 

c / — Co i — cy — Co 


1 *7 1 //I \ 

-37.1 (4) 


m Dni di pi/i 
rz — Ku 1 — r 3 — C 3 o 


1 /I A AA / 1 C\ 

-i4u.yy (is) 


pi p „ i pn pq 

c i — Co i — cy — Co 


1 *70 O (A \ 
1 /O.Z (4) 


PI 1 Dn 1 DI n /i 

Cll — Kul — r3 — C3o 


-by. 21 (15) 


pi p„ i pn po 

C3 — Co i — cy — Co 


r o -> pe\ 
Do.Z (D) 


D1 Dn1 DI PI/' 

r 1 — Kul — r3 — C3o 


25. 11 (15) 


P/i p„i pn pq 

Co — Co i — cy — Co 


on i /'/i\ 
— oU.3 (4) 


Pie Dn1 DI P/1Q 

C3D — Kul — r3 — C4o 


ci / 1 a\ 
— 125.53 (iy) 


pe p„ 1 pn po 

cd — Co i — cy — Co 


1 /in i /i \ 
14U.3 (3) 


DO Dn1 DI p /] o 

rz — Ku 1 — r 3 — C4o 


T> /1 1 / 1 "7\ 

—22.42 (1 /) 


p a p„i pn pq 

C4 — Co i — cy — Co 


ne o fA\ 
yD.O (4) 


/"Ml Dni DI /~M Q 

Cll — Kul — r3 — C4o 


/1Q 1£ /I CA 

4y.3o (15) 


po pq p 1 A p/T 

Co — cy — c i u — co 


U.D (DJ 


D1 Dn1 DI P/1 Q 

r 1 — Kul — r3 — C4o 


1/1/1 in n c\ 
144. 2y (15) 


p^i pn pi a p/i 

Co i — cy — c i u — co 


en n /i\ 
— Dy. / (3) 


PQ P^ 1 pi PC 

CV — CO 1 — CI — C J 


£A A /^/1 \ 

— ou.y (4 ) 


p q pa p 1 n do 
Co — cy — C 1 U — r Z 


1 "70 *7 /^1\ 
_ 1 /0. / (,3) 


pi a p ~ 1 pi pe 
C1U — Col — CI — CD 


A A 7 /1\ 

— yy. / (3) 


p^i pn pin do 

Co i — cy — C 1 U — r Z 


1 O 1 O /I \ 

Izl.Z (3) 


( •-) p„i pi pe 
Cz — CO 1 — C 1 — C J 


1 1 A 0 

i iy.2 p ) 


po pq p 1 A p„ 1 

Co — cy — c i u — Co i 


/in o fi \ 
oU.z (3 J 


p*7 p„ i pi pe 
C / — CO 1 — C 1 — C J 


m ^ /q \ 
1 / / A (3) 


p-7 p /- p 1 a pn 

c / — Co — c i u — cy 


n a fz\ 

0.4 (5) 


pi p~i pi pe 
C3 — CO 1 — CI — CD 


OT 1 f1\ 

aZ.Z (3 ) 


p^, i p/; pi a pn 

Co i — co — c i u — cy 


CA 1 (1\ 

5y.3 (3 ) 


p/- pi pi pe 
Co — CO 1 — C 1 — C J 


1/1/1 H /"3 \ 

144. / (3) 


p-7 p /" p| A TJO 

C / — Co — C 1 U — rz 


1 *7A A i A \ 
1 /y.4 (4) 


P/i p „ i pi pe 
C4 — CO 1 — C 1 — CD 


i o /i n\ 
36.4 (3) 


p „ 1 P/i p| A DO 

Co 1 — Co — C 1 U — r Z 


1 n /; {A \ 
-121.0 (4) 


PA p „ 1 pi pi 

Cy — Co l — C l — Cz 


1 "7A A {A \ 

i /y.y (4) 


p-7 P/i p| A p „ 1 

C / — Co — C 1 U — Co 1 


CO A 

— 56. y (3) 


p i r\ P„1 p 1 PO 

CIO — Col — CI — C2 


141.1 (4) 


pon do pia pn 

C2y — P2 — c i o — cy 


73.0 (4) 


CI— Col— CI— C2 


58.2 (5) 


C23— P2— CIO— C9 


178.5 (4) 


C3— Col— CI— C2 


-37.0 (4) 


Rul— P2— CIO— C9 


-50.8 (4) 


C6— Col— CI— C2 


y6.2 (4) 


C29— P2— CIO— C6 


-105.9 (4) 


C5— Col— CI— C2 


-119.2 (5) 


C23— P2— CIO— C6 


-0.4 (5) 


C4— Col— CI— C2 


-80.7 (4) 


Rul— P2— CIO— C6 


130.3 (4) 
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PC pi po p-> 

Cj — CI — Cz — C3 


A 1 f£\ 

U.3 (o) 


P^ 1 P1 /"""") PQ 

Co 1 — C 1 — Cz — C3 


ca c ( a\ 
JV.O (4) 


PC ni po P^ 1 

Cj — CI — Cz — Co 1 


cn i <"3\ 
-59.3 (3) 


pi A P~ 1 f O pi 

C 1 U — Co 1 — Cz — C 3 


1 77 1 (1\ 

177.1 (3) 


p-7 p~i n ri 
C / — CO 1 — Cz — C3 


ac c ( a\ 
yj.o (4) 


p i n„i pi pi 

C 1 — CO 1 — Cz — C3 


— i iy.0 p j 


p/i p^i n pi 
CO — CO 1 — Cz — C3 


13o. / (3) 


po p „ 1 f •-) pa 

Co — CO 1 — Cz — C3 


co /i ^c\ 
JO.O (j J 


pc p^i n pi 
Cj — Co 1 — Cz — C 3 


0 1 O /0\ 

— 81. o (3) 


P/l p „ 1 PO PI 

C4 — CO 1 — Cz — C3 


-3 /.3 (3) 


Pin p~i n pi 
C 1 U — Co 1 — Cz — C 1 


/il 1 /c\ 

— OJ.J (j) 


PO P^.1 PI p 1 

C / — Co 1 — Cz — C 1 


1/1/1 O //l \ 

— 144. o (4) 


pi p^.1 n pi 
C3 — CO 1 — Cz — C 1 


1 1 n a /c\ 
1 ly.o (j) 


s • a p „ i po pi 
Co — Co 1 — Cz — C 1 


1 a 1 a ( a\ 
— 1U1.0 (4) 


PO p„ 1 pi pi 

Co — CO 1 — Cz — C 1 


1 OO O //I \ 

1 /o.Z (4) 


pc p^i n pi 
CD — CO 1 — Cz — C 1 


n o /q\ 
3 /.o (3) 


P/i p„i n pi 
C4 — CO 1 — Cz — C 1 


OO 1 ( A\ 

oz.3 (4) 


pi PO PQ p A 

C 1 — Cz — C3 — C4 


A 1 //i\ 

-0.1 (6) 


p n i p-> po p/i 
CO 1 — Cz — C3 — C4 


CQ 1 {A\ 

jy.i (4) 


pi po PQ P~1 

C 1 — Cz — C3 — Co 1 


cn o //i\ 
— jV.Z (4) 


PQ p „ 1 po ( 

cy — coi — C3 — cz 


1 on c 

— 1 /y.J (3 J 


p-7 p„i pi po 

C / — CO 1 — C3 — Cz 


1 OA A (A\ 

— 1UU.U (4 J 


p 1 p„l po po 

C 1 — CO 1 — C3 — Cz 


QQ 1 /Q\ 

3o.l (3) 


P/i P^1 PI PO 

Co — Co 1 — C3 — Cz 


/il O /C\ 

— o3.o (j) 


PO P^.1 PI po 

Co — Col — C3 — Cz 


1 A O O //l \ 
— 14Z.O (4) 


PC P^1 PI PO 

Cj — CO 1 — C3 — Cz 


OO 1 

oz.l (3) 


P/1 P„ 1 PQ PO 

C4 — Co 1 — C3 — Cz 


1 on i /c\ 
12U.1 (j) 


pn p^.1 pi p/i 
CV — Co 1 — C3 — C4 


/in A /c\ 
0U.4 (j) 


PO P~1 PQ P A 

Cz — Col — C3 — C4 


1 OA 1 /C\ 

-IzU.l (j) 


P*7 p„ 1 PQ p A 

C / — CO 1 — C3 — C4 


i on n /■/! \ 

l3v.y (4) 


pi P~1 PQ p A 

C 1 — Co 1 — C3 — C4 


OO A 

-oz.U (3) 


P/i p„ 1 PQ p A 

Co — Co 1 — C j — C4 


1 H C 1 

1 /0.1 (3) 


PO P^1 PQ p A 

Co — Co 1 — C3 — C4 


no o C/i\ 
V/.Z (4) 


PC P^1 PQ p A 

Cj — CO 1 — C J — C4 


1 O A (1 \ 

— J5.U (3) 


PO PQ P A PC 

Cz — Cj — C4 — C j 


-0.2 (6) 


P„ 1 pQ p/l PC 

CO 1 — C3 — C4 — C J 


CO o /i\ 
J5.6 j 


PO PQ P/1 p„ 1 

Cz — C3 — C4 — CO 1 


— jy.u (4 j 


PQ p„1 p/l pQ 

CV — CO 1 — C4 — C3 


— 142. / (4) 


Pin p^i p/i pq 
C 1 U — CO 1 — C4 — C 3 


1 "7fl 1 //I \ 

—i /y.i (4) 


PO P~1 P/l PQ 

Cz — COl — C4 — C3 


3o.y (4) 


p-7 P~1 P/l PQ 

C / — Co 1 — C4 — C3 


—01.3 (5) 


pi p „ 1 p A PQ 

C 1 — Co 1 — C4 — C3 


61.4 (4) 


PO P„ 1 P>1 PQ 

Co — Col — C4 — C3 


no A t A\ 

— Vs. 4 (4) 


{ • Z /~1 _ 1 /—I A /—I Q 

C5 — Co 1 — C4 — C 3 


119.5 (5) 


C9— Col— C4— C5 


97.7 (3) 


CIO— Col— C4— C5 


61.4(4) 


C2— Col— C4— C5 


-82.7 (3) 


C7— Col— C4— C5 


178.9 (3) 


CI— Col— C4— C5 


-38.1 (3) 



PTA DO P1A p„ 1 

CzV — r Z — C 1 U — Co 1 


1 /in o (i \ 
loU.Z (3) 


POO TT)0 P1A P^.1 

Cz3 — r Z — C 1 U — Co 1 


A A 1 S1\ 

— y4.3 (3) 


r>,, 1 no p 1 a p„ i 
Ku 1 — r Z — C 1 U — Co 1 


i /i i pj\ 
30.3 (3) 


( •-) p „ 1 p 1 A PQ 

Cz — CO 1 — C 1 u — CV 


1 "7Q C (1\ 

—Y /y. j {3 ) 


p-7 p„i pm pa 

c / — Co 1 — c 1 u — cv 


01 C 
— Ol.J (3) 


pi P„1 p 1 A PA 

c i — Co i — c i u — cv 


1 A A A f1\ 

14U.y (3) 


( p „ i p i a PQ 

Co — Co i — c i u — cv 


1 1 Q A SA\ 

— 1 lo.4 (4 ) 


po p n i P1A PQ 

Co — Co i — c i u — cy 


QQ Q /Q\ 

-38.3 (3) 


pc p^.1 pia r^c\ 

c j — Co i — c i u — cy 


A/i A 

yo.4 (3) 


P/l P^.1 P1A p A 

C4 — Co i — c i u — cy 


C*7 A ( A\ 

J I A (4) 


pn p„ i pia p/^ 

cy — Co i — c i u — Co 


1 1 O A ( A\ 

Ho.4 (4) 


po p „ i pm p/^ 
Cz — Co 1 — C 1 U — Co 


/i 1 1 //l \ 

— Ol.l (4) 


p-7 p „ i pm p/i 
C / — Co 1 — C 1 U — Co 


i c n pj\ 
3o.y (3) 


pi p „ 1 pip P/C 

C 1 — Co 1 — C 1 U — C o 


1 nn *7 (i \ 
— 1UU. / (3) 


pg p~l PIA ( ' ^ 

Co — CO 1 — C 1 U — Co 


OA 1 /"I \ 

oU. 1 \5) 


PC p „ 1 P1A P/i 

Cj — CO 1 — C 1 U — Co 


1 /l C O (1\ 

— 14j.Z (3) 


p/i p„ i pm p/i 
C4 — CO 1 — C 1 U — Co 


1 *7C A 

1 /J.y (3) 


PA P^1 PIA T>0 

cy — Co 1 — C 1 U — r z 


1 1 C O f A\ 

— 11 j.o (4) 


( 'O P„1 piA DO 

CZ^ — CO 1 — C 1 U — r Z 


/T/l -7 //l\ 

04. / (4) 


p-7 p „ i pia no 
C / — Co 1 — C 1 U — rZ 


1 /iO O //I \ 

lOZ./ (4) 


p 1 P^.1 PIA DO 

C 1 — CO 1 — C 1 U — r z 


OC 1 / /I ^ 

25.1 (4) 


p/i p„ i pia no 
Co — Co 1 — C 1 U — r z 


1 OC o /c\ 

Izj.o (j) 


pg p~1 p| A no 

Co — CO 1 — C 1 U — r Z 


1 C/1 1 (A\ 

— 1j4.1 (4j 


pc p^.1 pia no 
C J — CO 1 — C 1 U — r Z 


1 A A fA\ 

-iy.4 (4) 


P/i p^.1 pia no 
C4 — CO 1 — C 1 U — r Z 


CO A fZ\ 

-jo. 4 (j) 


PC n i P11 p 1 r 

Cj — r 1 — CI 1 — Clo 


1 AO C (A \ 

1UZ.J (4) 


pn m pi i pi / 
CI / — rl — Cll — Clo 


1 C/1 O (1\ 

— 1 j4.z (3) 


n,,i m P11 p 1 /i 
Kill — r 1 — Cll — Clo 


0*7 A (A \ 

—I / .U (4) 


pc ni pii pio 
CD — rl — Cll — Clz 


"7*7 A //l \ 
— / /.U (4) 


p i -7 ni pii p i o 
CI / — r 1 — Cll — Clz 


O/i O //1\ 

ZO.Z (4) 


n,,i m pii pio 
Kill — rl — Cll — Clz 


1 CI C {1 \ 

1j3.j (3) 


PU P11 PIO pn 

C 1 0 — C 1 1 — C 1 Z — C 1 3 


O A SH\ 

2.4 (7) 


m pii pio pn 
r 1 — Cll — Clz — C13 


1 *70 A //1\ 
-1 /O.U (4) 


P11 PIO PIO pi 1 A 

Cll — Clz — CI 3 — C14 


1 A /A\ 

-1.9 (9) 


PIO p 1 Q p 1 A p|f 

C 1 z — C 1 3 — C 1 4 — C 1 J 


A A ( 1 A\ 
U.U (1U) 


P 1 1 PI A P1C PU 

C 1 3 — C 1 4 — C 1 J — C 1 0 


1 1 ( 1 A\ 

1.3 (1U) 


pi 1 A P1C ( ' 1 /i P11 

C 1 4 — C 1 j — C 1 0 — C 1 1 


A *7 /A\ 

-0.7 (9) 


PIO P11 PU p| f 

Clz — Cll — Clo — CI J 


1 1 (H\ 

-1.1 (7) 


m pii pu pi c 
r 1 — Cll — Clo — CI J 


1 ^7fl 1 {A \ 

i /y.3 (4) 


p ^ ni pn poo 
Cj — rl — CI / — Czz 


— iy.U (4 j 


pii m pn poo 
Cll — rl — CI / — CzZ 


i in 1 l a \ 

— uy.i (4) 


n,,i m pn poo 
Kill — rl — CI / — CzZ 


o4.1 (4) 


pc m pi o pio 
Cj — rl — CI / — Clo 


1 An 1 /i\ 
14/. 3 (3) 


/—i i i ni /~i 1 -7 pi o 
Cll — rl — CI / — Clo 


47.2 (3) 


Rul— PI— C17— C18 


-89.6 (3) 


Cll— Cll— CI 8— C19 


1.3 (6) 


P 1 — C 1 7 — C 1 8 — C 1 9 


175.2 (3) 


C17— C18— C19— C20 


-1.3 (7) 


C18— C19— C20— C21 


-0.1 (7) 
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PI P^1 P/1 ( ' <. 

C3 — Co 1 — C4 — C J 


11(1 f /C\ 

— ny.j (j) 


PO P^ 1 p/i / • c 
Co — Co 1 — C4 C J 


1 A O A (1\ 

14Z.U [5) 


P1 ni nr p/i 

Cz — CI — C j — C4 


A A ( Z\ 

-0.4 (5) 


CO 1 — C 1 — C J — C4 


CQ 1 

-59.3 (3) 


P1 ni nr r> 1 

Cz — CI — CD — r 1 


1 OA A /I \ 

l /y.u (3) 


p „ 1 pi nr T)1 

CO 1 — C 1 — CD — r 1 


1 OA A 
1ZU.U \ J ) 


n n nr p^ 1 
Cz — CI — CD — CO 1 


co a (i\ 
JO.y (3) 


PI P/1 ( • C pi 

C3 — C4 — C J — C 1 


0.3 (5) 


P^ 1 p /] pc PI 

CO 1 — C4 — CD — C 1 


cn o /i \ 
jy.Z (3) 


pi p a pc n i 
C3 — C4 — CD — r 1 


1 *7A A //l \ 
— 1 /y.U (4) 


p„ i p a pc r> i 
CO 1 — C4 — C J — r 1 


— IzU.l \5) 


PI P A PC P„ 1 

C3 — C4 — CD — Co 1 


co n /i\ 
—JO.y (3) 




1 OO 1 //I \ 

1 1 1.5 (4) 


P 1 O TJ 1 PC PI 

CI / — rl — CD — CI 


£0 £ //1\ 

oo. o (4) 


Dn1 D1 ( ' ^ P 1 

Ku 1 — r 1 — CD — C 1 


C 1 0 (A \ 

-51.2 (4) 


P11 r> i pc p a 
CI 1 — r 1 — CD — C4 


O C fA\ 

-8.5 (4) 


pi a n 1 PC P A 

CI / — rl — CD — C4 


im / a\ 
— [[I.I (4) 


D„ 1 D 1 PC P A 

Ku 1 — r 1 — C J — C4 


no a (i \ 
Izo.U (3) 


pi 1 T>1 PC P^ 1 

CI 1 — rl — CD — Col 


no a (1\ 

— yo.u (3 j 


pi a n i pc p„ i 
CI / — rl — CD — Col 


1 CO 1 

Ijo.3 (3) 


D , , 1 T> 1 / ' C p.. 1 

Kill — r 1 — CD — Col 


10 ^ /^1\ 

3o. J (3 J 


PQ p„1 PC PI 

cy — Co i — cd — c i 


1 /I 0 1 /1\ 

14Z.1 (3 J 


pi A p„ 1 PC P 1 

C1U — Col — Cj — CI 


yo.U (3 j 


PI P„1 PC PI 

Cz — Co 1 — CD — C 1 


1 0 1 //1\ 

— 3o.l (4) 


PI p „ 1 PC PI 

C3 — Co 1 — CD — C 1 


O 1 O //I \ 

— ol.Z (4) 


P£ p„ 1 PC PI 

Co — Co 1 — C j — C 1 


£A 1 //1\ 

oU.l (4) 


PQ P„1 PC PI 

Co — Col — Cj — CI 


1 *70 O //I \ 
_ 1 /O.O (4) 


P/l P~1 PC PI 

C4 — CO 1 — C j — C 1 


no/; //i\ 
— 1 lo.o (4) 


pn P~1 PC P/l 

CV — Co 1 — C j — C4 


— yy.3 (3) 


Pin p^i pc p a 
C 1 U — CO 1 — C j — C4 


1/11 A /"3\ 

— 143.4 (3) 


PI P„1 PC P A 

Cz — Co 1 — C j — C4 


OA C //1\ 

oU.J (4) 


pi P„1 PC P A 

C 1 — CO 1 — C j — C4 


1 1 O C (A \ 

1 lo.o (4) 


PQ P„1 PC P A 

C3 — CO 1 — C j — C4 


io a ( a\ 
51 .4 (4) 


( p „ i pc P/l 

Co — CO 1 — C j — C4 


1 "70 £ f1\ 

1 /o.o (3 J 


po p„1 PC P A 

Co — Co 1 — C j — C4 


£A O f A\ 

— oU.Z (4) 


pn p^, i pc di 
cy — CO 1 — C J — r 1 


01 1 (A \ 

21.1 (4) 


pi pi p„ i pc D1 

C1U — Col — Cj — rl 


— Zi.U (4 j 


( •-) p „ i pc D1 

C2 — CO 1 — C J — r 1 


1 1 (A\ 

— 15V.1 (4) 


pi p„i pc n i 
C 1 — CO 1 — C j — r 1 


— 121. U (5) 


pi p„ i pc n i 
Cj — Co 1 — C j — r 1 


15 /.a (4) 


P£ p„ i pc n i 
Co — Co 1 — C J — r 1 


— 01. U (5) 


po p„ i pc n i 
Co — CO 1 — C J — r 1 


oU.Z (4) 


p/i p„ i pc n i 
C4 — CO 1 — C J — r 1 


12U.4 (5) 


pn /~i _ i r^c pi 

C9 — Co 1 — Co — C7 


81.6 (4) 


CIO— Col— C6— C7 


119.7(5) 


C2— Col— C6— C7 


-98.0 (4) 


CI— Col— C6— C7 


-142.8 (3) 


C3— Col— C6— C7 


-59.7 (5) 


C8— Col— C6— C7 


37.0 (3) 



p 1 a pin pti pn 

c i y — czu — cz i — czz 


1 C 

1.5 (7) 


pi A PH PT> P1*7 

CzU — Czl — Czz — CI / 


1 C (H\ 

-1.5 (7) 


PIO P1*7 P11 PTI 

Clo — CI / — Czz — Czl 


A 1 f£\ 

0.1 (6) 


n i pn pn pi i 
rl — CI / — CzZ — Czl 


1 oi a (A \ 
— [ /3.0 (4) 


Pin r>~> pii pi/1 
Czy — r Z — Cz 3 — Cz4 


1 /CC 1 //I \ 

loj.l (4) 


pin t>"> P0 1 f^1A 

C 1 U — r I — Cz 3 — Cz4 


£0 O /'/1\ 

oZ.Z (4J 


D„1 DO P11 PO A 

Ku 1 — r I — Cz 3 — Cz4 


/^A C //lA 

— oy.J (4) 


poo do r^oi piq 
Czy — rZ — Cz3 — Czo 


i n a (A \ 

— iy.u (4 ) 


P1A DO POI POO 

C1U — rz — Cz3 — Czo 


1 O 1 A (A \ 

— izi .y (4) 


D,,1 DO POI POO 

Ku 1 — r I — Cz 3 — Czo 


lUo.3 (4) 


POO POT PO /I POC 

Czo — Cz3 — Cz4 — Czj 


O A /0\ 

z.U (o) 


DO POI PO /I POC 

rZ — Cz3 — Cz4 — Czj 


1 OO A //I \ 

1 /o.U (4) 


POI PO /I POC f^^C 

\^I5 — Cz4 — Czj — Czo 


1 C /A\ 

-1.5 (9) 


PO/i poc pi/; poo 
Cz4 — Czj — Czo — Cz / 


A O /A\ 

-0.2 (9) 


p-) c PO/^ poo POC 

Czj — Czo — Cz / — Czo 


1 O (Qi\ 

1 .2 (9) 


PO/l POT POO POO 

Cz4 — Cz3 — Czo — Cz / 


1 A /0\ 

-1.0 (8) 


DO POI POO POO 

rZ — Cz3 — Czo — Cz / 


1 OO A (A \ 

— [ I /.U (4) 


PI/; POO POO POT 

Czo — Cz / — Czo — Cz3 


A C ((W 

-u.o (yj 


P 1 A DO POA P1A 

c i u — r i — c i y — C 3 U 


1 //1\ 

lo.o (4) 


POI DO POA P1A 

Cz3 — rZ — Czy — C3U 


OA £. ( A\ 
-Oy.O (4) 


D,,1 DO POA P1A 

Ku 1 — r I — Czy — C 3 U 


1/11 A (1\ 

143.4 \5) 


P 1 A DO POA pT /] 

C1U — rZ — Czy — C34 


i /;c o /i\ 
— lOJ.O [5) 


p-) 7 DO POQ PI/I 

Cz3 — rZ — Czy — C34 


0 0 A 

oo. U (4 ) 


D„1 DO POA Pi A 

Ku 1 — r I — Czy — C34 


1 O A (A \ 

— 3o.y (4) 


pi a poo pin po 1 
C34 — Czy — C3U — C3 1 


O O { &\ 

Z.o \b) 


DO Plfl P1A PI 1 

rz — Czy — C3U — C3 1 


1 OA C /1\ 

—i /y.j {5) 


Pin pin p-31 pio 
Czy — C3U — C31 — C3z 


1 o /o\ 

-3.2 (7) 


pin pi 1 pio pii 
C3U — C31 — C3z — C33 


1 o /o\ 

1.2 (8) 


PI 1 PIO P11 PI/1 

C31 — C3Z — C33 — C34 


1 o /o\ 

1.2 (8) 


PIO P11 PI/I POA 

C 51 — C 3 3 — C 3 4 — Czy 


-1.6 (7) 


pin pin po /( pn 
C3U — Czy — C34 — C33 


A A (H\ 

-0.4 (7) 


do pin po /i pn 
rl — Czy — C 3 4 — C 3 3 


1 OO O { A\ 
— [ i>S. I (4) 


P/1 0 D1 PI £ PIO 

C4z — r3 — C3o — C3 / 


1/^/1 1 /I \ 

104.1 (3) 


P/i o di i^lA. PIO 

C4o — r3 — C3o — C3 / 


0O Q CX\ 

-87.9 (3) 


D,,1 DI P1£ POO 

Kul — F3 — C3o — C3 / 


1/1 C //I \ 

34. J (4) 


P/1 0 DI PO p/| 1 

C4Z — r 3 — C3 o — C4 1 


1 n 1 //i \ 
-17.1 (4) 


P/1 0 DI PI £ P/1 1 

C4o — rJ — C3o — C41 


AA A (A \ 

yu.y (4) 


Dn1 DI f^1£, f^A\ 

Kul — r3 — C3o — C41 


— 140. / {5) 


P/11 PI/' PIO PIO 

C41 — C3o — C3 / — C3o 


A A 

u.y (o) 


DI P T /. PIO P1Q 

r3 — C3o — C3 / — C3o 


1 OO O f1\ 

i /y.o (3 j 


PI /: PQO PIO pq a 

C3o — C3 / — C3o — C3y 


A 1 fH\ 

0.3 (7) 


PIO PIO P1A P/1A 

C3 / — C3o — C3y — C4U 


1 /I (H\ 

-1.4 (7) 


PQ Q PQA P/1A P/1 1 

C3o — C3y — C4U — C41 


1 o /o\ 

1.2 (7) 


pn pi^c p/ii p/iA 

C37 — C36 — C41 — C40 


1 1 //^ 

-1.1 (6) 


P3— C36— C41— C40 


-179.9 (3) 


C39— C40— C41— C36 


0.1 (7) 


C36— P3— C42— C43 


-74.3 (3) 


C48— P3— C42— C43 


179.9 (3) 


Rul— P3— C42— C43 


57.9 (4) 
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pc P~1 p/: p-7 
C3 — CO 1 — Co C / 


1 *70 O (A \ 

1 /o.y (4) 


pn P~1 p/: nn 
cy — CO 1 — Co — C 1 U 


-38.1 (3) 


po p~i p/: nin 
C2 — CO 1 — Co — C 1 U 


1 /n t <"3\ 
142.3 (3 J 


c^h r n i p/; pin 
C / — CO 1 — Co — C 1 U 


1 1 Q 7 fC\ 

— i iy. / \p) 


pi P~1 p/: pin 
CI — COl — Co C1U 


97.5 (3) 


C3 — COl — Co — C1U 


—i /y.3 (4 ) 


Co — CO 1 — Co — C 1 U 


—qZ, 1 \o) 


pc p~i p/: nin 
C3 — COl — Co — C1U 


JV.3 (4) 


pin p /C p-7 po 
C 1 U — Co — C / — Co 


1 1 

-1.1 (6) 


p ,, 1 p/r f ' 1 po 

Co 1 — Co — C / — Co 


cn /; fA\ 
-5y.O (4) 


pin p/: p-7 P~1 
C 1 U — Co — C / — Co 1 


30. D (3) 


cy — Co i — c / — Co 


o 1 n i"]\ 

— oi .y (3) 


pi/i p ., i p-7 p/; 
C 1 U — Co 1 — C / — Co 


— 30. U (3) 


pi p ., 1 pn p/; 

C2 — Co 1 — C / — Co 


no 1 //l\ 
yo.Z (4) 


pi P„1 n p/r 

C 1 — CO 1 — C / — Co 


01.2 (3) 


pi p „1 p-7 p/r 

C3 — Co 1 — C / — Co 


1/11 -> //I \ 

141 .2 (4) 


pn p „1 p-7 p/r 

Co — Co 1 — C / — Co 


1 ->n 1 

-12U.1 (3) 


P/1 P„1 P"7 P/T 

C4 — Co 1 — C / — Co 


1 "70 /: fi\ 
1 /o.O (3) 


P„1 p-7 po 

cy — co i — c / — Co 


io -> /i\ 
30.2 (3 j 


pm ( • , . \ r^n pn 

C 1 0 — Co 1 — C7 — Co 


82.1 (3) 


C2— Col— C7— C8 


-141.6 (4) 


CI— Col— C7— C8 


-178.6 (4) 


C3— Col— C7— C8 


-98.7 (4) 


C6— Col— C7— C8 


120.2 (5) 


C4— Col— C7— C8 


-61.2 (5) 



Hydrogen-bond geometry (A, °) 




D—H-A 


D — H 


C3— H3-F2' 


0.93 


C7— H7-F3' 


0.93 


C16— H16 -Cll 


0.93 


C37— H37-C11 


0.93 


C46— H46-F2" 


0.93 


C55— H55A-F3™ 


0.97 


Symmetry codes: (i) -x+1, -y, z-1/2; (ii) x+1/2, 


-y+V2,z; (iii) 



pi/- 

C36- 


Tyl p /ll P/i "7 
— r 3 — C42 — C4 / 




yy.j (4) 


p/i o 
C4o- 


m P/i -> p/i "7 
— r 3 — C42 — C4 / 




-O.D [J) 


D..1 

Kul- 


T)-> P/IO P/1"7 

— r 3 — C42 — C4 / 




— IZo.j (4J 


P/1 "7 

C4/- 


P/ii P/11 p/i/i 
— C42 — C43 — C44 




-2.3 (7) 


r3 — 


p/n p/ii p/i/i 
-C42 — C43 — C44 




1 ^71 H { A\ 
1 / 1 . / (4) 




r*Ai (~*aa f/ic 
— C43 — C44 — C43 




1 *7 /"7\ 

1.7 (7) 


P A1 

C43- 


p/i/i p/ic p/i/; 
— C44 — C43 — C46 




-U.4 (V) 


C44- 


P/IC p/i/; p/l"7 
— C43 — C40 — C4 / 




n 1 1 1 \ 
-0.1 (11) 


p/i c 
C43- 


p/i/; p/i"7 p/ii 
— C46 — C4 / — C42 




(\ £L f \ (\\ 

— U.O (1U) 


p/i i 
C43- 


P/11 P/1"7 P/1£ 

— C42 — C4 / — C4o 




1.7 (8) 


r3 — 


P/IO P/1"7 P/1£ 

-C42 — C4 / — C4o 




— 1 / l.y yp) 


p/i i 
C42- 


no p^o pel 
— r3 — C4o — C33 




£1 1 fA\ 

-oi.l (4) 


C36- 


no p^o pel 
— r3 — C4o — C33 




— lo /.o (4) 


KUl- 


m P/io pci 
— r3 — C4o — C33 




oi.U (4) 


p/i -> 
C42- 


T>0 P/IO P/in 

— F3 — C4o — C4y 




1 1 O A ( A\ 

11 5.4 (4) 


pi /: 
C36- 


m p/i o p/i n 
— r3 — C4o — C4y 




li.y (4) 


Rul- 


-P3— C48— C49 




1 1 f c (A \ 

— Hj.j (4) 


C53- 


-C48— C49— C50 




A 1 (H\ 

-0.1 (7) 


P3- 


-C48— C49— C50 




1 /o.4 (4 ) 


C48- 


-C49— C50— C51 




1.1 (8) 


C49- 


-C50— C51— C52 




-1.1 (9) 


C50— C51— C52— C53 




0.2(10) 


C49- 


-C48— C53— C52 




-0.8 (8) 


P3- 


-C48— C53— C52 




-179.3 (5) 


C51- 


-C52— C53— C48 




n h ( i C\\ 
U.I (lUj 




H-A 


D-A 


D— 




2.35 


3.230 (9) 


157 




2.51 


3.383 (8) 


156 




2.57 


3.414 (5) 


151 




2.77 


3.584 (4) 


147 




2.54 


3.219 (10) 


130 




2.42 


3.140(12) 


131 



-A 



-y, z+1/2. 
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